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• A complex clinical syndrome that results 
from any structural or functional 
impairment of ventricular fillinq or 
éjection of blood. 

• Cardinal manifestations of HF: dyspnea 
and fatigue, which may limit exercise 
tolérance & fluid rétention, which may 
lead to pulmonary + splanchnic 
congestion + peripheral edema. 


HF with reduced 


Or Systolic heart fallure 



Mechanism of Ss gallop: rapid filling 








HF with greservecf EF 
or DiastoHc heart failure 



Mechanism of S4 gallop: atrial contraction 









HFpEF & HFrEF distinct phenotypes. 

Borlaug BA. Circulation 2011:123:2006 
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Remodeling 
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HFpEF & HFrEF distinct phenotypes 
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Hospital Based Sample (n = 4910) 
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Figure 1. Bimodal distribution of éjection fraction in heart 
failure. 
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I Table 3. Defmitious of HFrEF aud E¥pU \ 

Classification 

EF (%) 

Description 

I. Heart failure witli 
reduced éjection fraction 
(HFrEF) 

<40 

Also refeiied to as systolic HF. Randomized clinical trials hâve mainly 
enrolled patients with HF/EF, and it is only in these patients tliat 
efFicacious thérapies hâve been demonstrated to date. 

IL Heart failure mth 
preserved éjection fraction 
(HF/îEF) 

>50 

Also refeired to as diastolic HF. Several different criteria hâve been 
used to fiiither define HF/îEF. The diagnosis of HF;îEF is challenging 
becaiise it is largely one of excluding other potential noncardiac causes 
of symptoms suggestive of HF. To date, efficacious thérapies hâve not 
been identified. 

a. HF/7 EFj borderline 

41 to 49 

These patients fall into a borderline or inteimediate group. Their 
characteristics, treatiiient patterns, and outcomes appear similar to 
those of patients uith HF;?EF. 

b. HFjjEFj improved 

>40 

It has been recognized that a subset of patients with HF;?EF previously 
had HF/ EF. These patients with improveiiient or recoveiy in EF niay 
be clinically distinct froin those with persistently preserved or reduced 

EF. Further research is needed to better characterize these patients. 













No therapy has been proven to reduce morbidity 

and mortality in HFpEF.BorlaugBA. NatRevCardiol2013;10:244. 



Diastolic 

dysfunction 


Systolic 

dysfunction 


Abnormal vasodilation 
Endothélial dysfunction 


Chronotropic 

incompétence 

Autonomie 

imbalance 


■ Right ventricule r 

■ dysfunction 
Ë Pulmonary 
f hypertension 
Peripheral limitations 

Atrial fibrillation 


Figure 11 Heart failure with preserved éjection 
fraction is a complex ‘Systems disease’, 
in which symptoms of effort intolérance are 
caused by numerous abnormalities in 
myocardial diastolic, systolic, vascular, 
autonomie, and skeletal muscle function 
that coexist to varying degrees within the 
individual patient. 


Heart fallure 


Heartfailure (HF) 

- Clinical syndrome with breathlessness, fatigue & 
exercise intoierance from impaired myocardiai function 

Congestive heart failure (CHF) 

- HF with circuiatory congestion (eg; raies, edema) 

Right-sided HF 

- JVPt, abdominai organ engorgement, ascites, edema 

Noncardiac circuiatory congestion 

- no structurai heart disease cause CHF (eg; ARF) 
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ACCF/AHA Stages of HF (38) 

NYHA Fuuctional Classifkatîou (46) 

A 

At high risk for HF but without stmctural 
heart disease or symptoms of HF 

None 


B 

Stmctiual heart disease but wiüiout sigus 
or symptoms of HF 

I 

No limitation ofphysical activity. Ordinary 
physical activity does not cause symptoms of 
HF. 

C 

Stmctiual heart disease witli prior or 
cuii ent symptoms of HF 

I 

No limitation ofphysical activity. Ordinary 
physical activity does not cause symptoms of 
HF. 

n 

Slight limitation of physical activity. 
Comfortable at rest, but ordinary physical 
activity results in symptoms of HF. 

m 

Marked limitation of physical activity. 
Comfortable at rest, but less tlian ordinary 
activity causes symptoms of HF. 

IV 

Unable to carxy on any physical activity 
without symptoms of HF, or symptoms of HF 
at rest. 

D 

Reffactory HF requiimg specialized 
inter\'eutions 


ACCF iiidicates Aniericaii College of Cardiology Foimdatioii; AHA, American Heart Association; HF, heait failure; a 


NYHA, New York Heart Association. 
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6.1.1. History and Physical Examination: Recommendations 
Class I 

1. A thoi'ough liistoiy and physical examination shonld be obtained/performed in patients 

pi esenting with HF to identify cardiac and noncardiac disorden or behavlon that might cause or 
accelerate the development or progi’ession of HF. (Lml of Evidence: C) 

2. In patients with idiopathic DCM, a 3-genei'ationat famity histor y should be obtained to aid in 
establishing the diaposis of familiai DCM. {Level of Evidence: C) 

3. Voimne status and vital signs should be assessed at each patient enconnter. This includes serial 
assessment of weight, as well as estimâtes of ingniar venons pressnie and the preseuce of 
peripheral edema or orthopnea (187-190). (Levei of Evidence: B) 












THE MECHANISM OF 

PULMO 



Y CONGESTION 


Increase ot 
left ventricular 
pressure 




SIQNS OF RKjHT 
VENTRICULAR FAILURE 



• Elevated venous piessure 

• Distended neck vains 

• Uver enlargement 

• Asdtea 

• Edema 
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Jugular venous pressure estimation 
























Framingham Criteria for Dx of CH F: 

(at least 1 major & 2 minor criteria) 


Major criteria 

• PND 

• Neck vein distention 

• Cardiomegaly 

• Hepatojugular reflux +ve 

• S3gallop 

• Raies 

• Acute pulmonary edema 

• Venous P. >i6cmH20 


Minor criteria 

Dyspnea on exertion 

Night cough 

Tachycardia(>i 2 o/nnin) 

Pleural effusion 

Hepatomegaly 

Extremity edema 

Vital capacity i / 3 of 
normal 


Wt. Loss > 4.5 kg over 5 days’ Rx 




Third heart sound or S3 gallop 
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Electrocardiography in H F 


• Underlying etiology 

- eg: HT: LVH with strained pattern, CAD: Ml 

• Precipitating factors 

- eg: arrhythmia: AF, 

• Compensatory mechanism 

- dilation: LVH by voltage, hypertrophy: LVH with strained 

• Complication 

- eg: arrhythmia: VT 



Cardiothoracic ratio 













Chest x-ray of rt. lung 

A. Normal pulmonary 
vessels 

B. General increase 
pulmonary vessels 

C. Pulmonary congestion 

D. Pulmonary hypertension 
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6,3. Biomarkers: Recommendations 

A. Ambulatoiy/Outpatleut 
Class I 

1. In amlmlatoiy patients witti dyspnea ^ measiii enient of BNP or N-terminal pro-B-type natriuretic 
peptide (NT-proBNP) is useful to support climcal decision inakiug regardiug the diagnosis of HF, 
especially in the settïng of clinical uncertainty (217-223). (Leveî of Evidence: A) 

2. Measurement of BNP or NT-proBNP is usefnl for establishing prognosis or disease severify in 
chronic HF (222, 224-229). (Level of Evidence: A) 

B, Hospitalized/Af iite 
Class I 

1. Measurement of BNP or NT-proBNP is useful to support clinical judgment for tlie diagnosis of 
acutely decompensated HF, especially in tlie setting of uncertainty for the diagnosis (212,245- 
250). (Leveî of Evidence: A) 

2. Mea sûrement of BNP or NT-proBNP and/or cardiac trop oniu is useful for establishin g prognosis 
or disease severity in acutely decompensated HF (248,251-258). (Leveî of Evidence: A) 
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Table 9, Recoinmendatious for Bioinarkei s in HF | 

Bioinai'ker, Application 

Setting 

COR 

LOE 

Natriuretic peptides \ 

Diagnosis or exclusion of HF 

Ainbulatory, 

Acute 

I 

A 

Prognosis of HF 

Ainbulatory, 

Acute 

I 

A 

I Biomarkers of myocardîaî injury 

Additive risk stratification 

Acute, 

Anibiüatoiy 

I 

A 

Biomarkers of myocardiaî flbrosis 

Additive risk stratification 

Ambulatoiy 

Ilb 

B 

Acute 

Ilb 

A 
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Table 8. Selected Causes of Elevated Natriiiretic Peptide Conceutratious 



Cardiac 

Noncardiac 

• Heart failure, includiiig RV syndromes 

• Advancing âge 

• Acute coronaiy syndrome 

• Anémia 

• Heart muscle disease, iiicluding LVH 

• Rénal failme 

• Valvular heart disease 

• Pulmonaiy: obstructive sleep apnea, severe 

• Pericardial disease 

pneumonia, puhnonarv hvpertension 

• Atrial fibrillation 

• Critical illness 

• Myocarditis 

• Bacterial sepsis 

• Cardiac surgery 

• Severe burns 

• Cardioversion 

• Toxic-metabolic insults, including cancer 


















2013 ACCF/AHA Heart Failure Guideline. 

Yancy CW. Circulation 2013; 


Table 10. RecomineudatioDS for Nouinvasive Cardiac Imagiug 


Recomineudatious 

COR 

LOE 

Patients with suspected. acute. or iiew-onset HF shoiild imderso a chest x- 
ray 

I 

C 

A 2-dimeüsional echocaidioeram with Doppler shoiüd be perfomied for 
initial évaluation of HF 

I 

C 

Repeat measiiremeiit of EF is iiseful in patients with HF who hâve had a 
significant change in clinical status or received treatnient that niight affect 
cardiac ftinction or for considération of device therapy 

I 

C 

Routine repeat measiirement of LV fiinction assessment shoiüd not be 
peiformed 

P ni: Ho 

B 

(289,290) 
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Table 11. RecommeudatioDS for Invasive Evaluation 

Recommendations 

COR 

LOE 

Monitorins witli a pulmonarv arterv cathéter shotild be perfonned in patients 
with respiratory distress or impaired systemic periiision when cliuicaL 
assessment is inadéquate 

I 

C 

Routine use of invasive hémodynamie monitoiing is not recommended in 
normotensive patients with acute HF 


B 

(305) 

F.îiHnTnvnc.;irHial hinpw slimild nnt hp pprformpH in thp roiitinp pvalnation nf HF 


C 

CORindicates Class ofRecoimiiendation; HF, heart failiïïe; aiidLOE, Level of Evidence. 


























Precipitating causes of HF 

( e-Thai & e-Siam) 


Excess of 

- physicai.diet, fluid, 
environmental, emotional 
Infection 

Thyrotoxicosis/ pregnancy 
Anémia 

Infection & endocarditis 


Emboiism 

Systemic hypertension 

Infarction 

Arrhythmia 

- Tachyarrhythmia 

- AV dissociation 

- Abn. vent. Conduction 

- Marked bradycardie 

Myocarditis 



Potential réversible factors in HF 


Noncompliance with Rx 
Systemic infection 
Puimonary emboiism 
Extensive ischemia 
Primary vaivuiar dis. 
Tachycardia 
Pregnancy 
Médications 


• Hypertension 

• Heavy aicohoi consump. 

• Cocaine, amphétamine 
or excessive 
bronchodiiators 

• Anémia 

• Metaboiic 

- Thyroid 

- Obesity 

- Hemochromatosis 

- E’lyte disorder 

































Compensation mechanism in HF 


Hémodynamie & ANS 

- Heart: 

• Frank-starling law 

• CO 

- Peripheral circulation 

- Kidney (RAAS) 

Hypertrophy 
Peripheral O2 delivery 
Anaérobie metabolism 


• Neurohoumoral 

- NE, Epinephrine 

- RAAS 

- Endothlin 

- ANP, BNP 

- Arginine vasopressin 

- PGI2, PGE2 

- Bradykinin 

- Dopamine, IL-e, insulin, cortisol, 
growth hormone,TNF-a, VIP etc 



At-risk patient with risk factors 

Ramani GV. Mayo Clinic Proc Triggeringevernieg.Ml.arrhythmia) 

LV dysfunction 

Worsen i ng heart fa i I u re 


2010;85:180-95. 



tncreased vascular résistance 
Increased heart rate 
Altered rénal blood ftow 
Adverse remodeüng 



Reduced stroke volume 
Increased filllng pressures 



Hémodynamie effects 


Activation of RAAS 
Activation of SNS 

Activation of proinftammatory cytokines 
Increased vasopressin 


FIGURE 1. Pathophysioiogy of chronic heart fallu re. LV = left ventricular; Ml = myocardial 
infarction; RAAS = renin-angiotensin-aldosterone System; SNS = sympathetic nervous 
System. 
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7, Treatment of Stages A to D 

7J. Stage A: Recommendations 
Class I 

1. Hypertensiou lipid disoi ders should be conti olled in accordance with coutemporaiy 
guideliues to lower the lisk of HF (27,94,311-314). (Level of Evidence: A) 

2. Otlier conditions that inay lead to oi' contribnte to HF, sucli as obe s ity, diabètes melli t us, tobacco 
jis£,-and known caidiotoxic agents, should be contiolled or avoided . (Level of Evidence: Q 









Table 227-1 Etiologies of Heart Failure 


Depressed Ejection Fraction (<40^/o) 


'^orïnary artery diseas^^ < 

I^Jonischemlc dilated cardiomyopàthy^ 

Myocardial infarction^ 

Familial/genetic disorders 

Myocardial ischemia^ 

Infiltrative disorders^ 

^^hro^c pressure overloa^ 

Toxic/drug-induced damage 

Hypertension^ 

Metabolic disorder^ 

Obstructive valvular disease"^ 

Viral 

volume overloa^ 

Régurgitant valvular disease 

Chagas' disease 

Disorders of rate and rhyth^^ 

Intracardiac (left-to-right) shuntlng 

Chronic bradyarrhythmias 

Extracardiac shunting 

Chronic tachyarrhythmias 




















Table 227-1 Etiologies of Heart Failure 

Preserved Ejection Fraction (>40-50®/o) 

(^P^ological hypertrophj) C 

Restrictive cardiomyopaTh^ 

Prîmary (hypertrophie cardiomyopathies) 

Infiitrative disorders (amyioidosis, 
sarcoldosis) 

Secondary (hypertension) 

Storage diseases (hemochromatosis) 

(^Agm^ ( 

^brosi^ 


Endomyocardiai disorders 

Puimonary Heart Disease 


Cor puimonale 


Puimonary vascuiar disorders 


High-Output States 


Metaboiic disorders 

Excessive biood-flow requirements 

Thyrotoxicosis 

Systemic arteriovenous shunting 

Nutritionai disorders (béribéri) 

Chronic anémia 

f Note: Indicates conditions that can aiso lead to heart faiiure with a preserved injection fraction. | 
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Table 12. Recommeudations for Ti eatment of Stage B HF 


Recommendations 

COR 

LOE 

In patients with a histoiy of MI and reduced EF, ACE 
inhibitors or ARBs should be used to prevent HF 

I 

A 

In patients with MI and reduced EF, evidence-based beta 
blockers should be used to prevent HF 

I 

B 

In patients with MI, statins should be used to prevent HF 

I 

A 

Blood pressure should be controlled to prevent symptomatic 

HF 

I 

A 

ACE inhibitors should be used in ail patients with a reduced 

EF to prevent HF 

I 

A 

Beta blockers should be used in ail patients with a reduced EF 
to prevent HF 

I 

C 

An ICD is reasonable in patients with asymptomatic ischémie 
cardiomyopathy who are at least 40 d post-ML hâve an LVEF 
<30%, and on GDMT 

lia 

B 


Nondiliydi’opyridine calcimn chamiel blockers may be 
harmful in patients with low LVEF _ 
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7.3.1. Nonpharmacological Interventions 

7.3.1.1. Education: Recommendation 
Class I 

1. Patients with HF should receive spécifie éducation to fadtitate HF self-cai e (363-368). (Leveî of 
Evidence: B) 

7.3.1.2. Social Support 

Social support is thouglit to buffer stress and promote treatnient adhérence and a healthy lifestyle (371). Most 
studies examining the relationship between social support and hospitalization in adiüts with HF hâve found that 

a lack of social support is associated with higher hospitalization rates (372, 373) and rnortality risk (374, 375). 

7.3.1.3. Sodium Restriction: Recommendation 

Class lia 

1. S odium resti iction is reasonable for patients with symptoinatic HF to i ediice congestive 
symptoms. (Level of Evidence: Q 
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I Z J, stage C 

7.3.1.4. Treatment of SIeep Disorders: Recommendation 
Class lia 

1. Continuous positive ainvay pressiii e (CTAP) can be benefldal to increase LVEF and improve 
fuuctional status iu patieuts witli HF and sleep apnea (393-396). (Level of Evidence: B) 

7.3.1.5. Weight Loss 

Obesity is defmed as a BMI >30 kg/ni^. Patients witli HF wlio hâve a BMI between 30 and 35 kg/m^ hâve lower 
moitality and hospitalization rates than those with a BMI in the normal range (99). Weight loss may reflect 
cachexia caused by the higher total energy expenditiue associated with HF compared with thaï of healthy 
sedentary subjects (399). The diagnosis of caidiac cachexia independently predicts a worse prognosis (191). At 
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7.3.1.6. Activity, Exercise Prescription, and Cardiac Réhabilitation: Recommendations 
ClassI 

1. Eifi'dsf traiiiing (or régulai' physiral activity ) is recommeuded as safe and efffrtive f or patieuts 
vrith HF ïïho aie able to padicipate to improve tnnctional sfatns (404-407). (Level of Evidence: A) 


ClassIIa 


1. Cardiac l ehabilitation eau be usefid tu rlinically stable patients with HF t o improve fimctional 
capacity, exercise duration, HRQOL, and moitaiity (404,406-411). (Level of Evidence: B) 
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Recommeudations for Pharmacological Therapy for Managemeat of Stage C HFrEF 
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Recommeudatiou 

COR 

LOE 

Diuretics 

Diuretics are recoininended in natients with HFÆF witii fliiid 
rétention 

I 

c 

ACE inhibitors 

ACE inhibitors are leconunended for ail patients witli HFÆF 

I 

A 

ARBs 

ARBs are reconiniended in patients witli HFÆF who are ACE 
inhibitor intolérant 

I 

A 

Routine combined use of an ACE inhibitor , ARB, and aldostérone 
antagonist is notentially hannfiil 


c 

Beta blockers 

Use of 1 of the 3 beta blockers proven to reduce moitalitv is 
recoininended for ail stable patients 

I 

A 

Aldostérone receptor aniagomsts 

Aldostérone receptor antagonists are recommended m patients 
witli NYHA class II-IV who hâve LVEF <35% 

I 

A 

Aldostérone receptor antagonists are reconunended foliowmg an 
acute MI who hâve LVEF ^0% with symptonis of HF or DM 

I 

B 

Inappropriate use of aldostérone receptor antagonists may be 


TZ? 

hamifiil 

jijUL 

O 
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Recommendation 

COR 

LOE 

Hyâralazine and îsosorbide dinitrate 

The combination of hydralazine and isosorbide diiiitiate is 
recoinineiided for Afîican Americaiis with NYHA class III-IV 
HFÆF on GDMT 

I 

A 

Digoxîn 

Digoxîn caii be bénéficiai in patients witli HFÆF 

lia 

B 

An ticoaguiation 

Patients with cluonic HF with perinaneut/persistent/paroxysmal 

AF and an additional risk factor for cardioembolic stioke sliould 

I 

A 

leceive chionic anticoagulant therapy* 

The sélection of an anticoagulant agent shonld be individualized 

I 

C 

Anticoagulation is not reconmiended in patients with chronic 

HFÆF witliout AF, a prior thromboembolie event, or a 

'H'Il'Ii’ Wr-ï 

B 


cardioembolic source 

Staüns 

Statins aie not bénéficiai as adiunctive dieracv when prescribed 
solely for HF 

JlJUl:: 

'LfeMiiiiç 

A 


*In the absence of contraindications to anticoaguLatioii. 
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Recoinmendation 

COR 

LOE 

Omega-3 fatiy acids 

Oniesa-3 PUFA supplémentation is reasonable to use as 
adjunctive therapv in HF?^F or HF^EF patients 

lia 

B 

Other drugs 

Nutritional suppléments as treatment for HF are not reconunended 
in HFrEF 

jyf-irîïiiM 

B 

Honnonal thérapies other than to conect deficiencies are not 
recommended in HFrEF 


C 

Diuss known to adveiselv affect the clinical status of patients witli 
HFrEF are potentially hamiful and should be avoided or 
witlidiawn 

-J. I.jV; .11 

B 

Long-terin use of au infrision of a positive inotiopic diug is not 

j.j.J.v Jl.: srjhiîr 

C 

recoimnended and may be harmful except as palliation 


Calcium channel bîockers 


Calciiini cbaimel blocking diugs are uot recomniended as routine 
üeatment in HFrEF 


*In the absence of coutraindications to anticoagulation. 
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• Strategies for achieving Optimal Guideline- 
Directed Medical Therapy: 

1. Uptitrate in small incréments 

2. More frequent visits & Lab monitor: CKD, elder 

3. Monitor vital sign closely: orthostatic symptoms 

4. Alternate adjust different med. class: BB, ACEi 

5. Monitor rénal fn & e’lyte: Cr, K 
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• Strategies for achieving Optimal Guideline- 
Directed Medical Therapy: 

6. Fatigue & weakness with dosage increase 

7. Discourage sudden spontaneous discon. GDMT 

8. Carefully review doses of other med.: diuretics 

9. Temporary adjust doages of GDMT: acute event 

10. Educate pt, family, clinicians of GDMT benefits 




Recommendations for Treatment of HF/iEF | 
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Recommendation 

COR 

LOE 

Svstolic and diastolic Mood pressme should be contiolled accordiiis to 

I 

B 

(27,91) 

published clinical practice guidelines 

Diuretics should be used for relief of symptonis due to volume overload. 

I 

C 

Coronary revasculaiization for patients with CAD in whom angina oi' 
demonstrable myocardial ischemia is présent despite GDMT 

lia 

c 

Management of AF according to published clinical practice guidelines for 
HFjjEF to improve symptomatic HF 

lia 

c 

Use of beta-blocking agents, ACE inhibitors, and ARBs for hypertension in 
HFjjEF 

lia 

c 

Nutritional supplémentation is not reconmiended in HFpEF 

BaséËt 

c 



















Indications for CRT Therapy Algorithni. 



NYHA class I 

• LVEF <30% 

• QRS^150 ms 

• LBBB pattern 

• Ischémie 
cardiomyopathy 

• QRS <150 ms 

• Non-LBBB pattern 


S _ a 


NYHA class II 


NYHA class ll[& 

Ambulatory class IV 

. LVEF ^5% 

• QRS £:150 ms 

• LBBB pattern 

• Sinus rhythm 

• LVEF £35% 

• QRS £150 ms 

• LBBB pattern 

• Sinus rhythm 

• LVtl- 

• QRS 120-149 ms 

• LBBB pattern 

• Sinus rhythm 


• LVtl- £PP7o 

• QRS 120-149 ms 

• LBBB pattern 

• Sinus rhythm 

• LVEF £35% 

• QRS S:150ms 

• Non-LBBB pattern 

• Sinus rhythmi 

• LVEF^5% 

• QRS £150 ms 

• Non-LBBB pattern 

• Sinus rhythm 

► QRS^ISÛms 
» Non-LBBB pattern 

• LVEF <35% 

• QRS 120-149 ms 

• Non-LBBB pattern 

• Sinus rhythm 




_2_ 

Spécial CRT 
Indications 

* Anticipated to requîre 
frequent ventrlcular 
pacing {> 40 %) 

* Atrial fibrillation, If 
ventrlcular pacIng is 
requlred and rate 
control will resuit in 
near100% 
ventrlcular pacing 
with CRT 





















































Subclavian Vein 



Right Ventricular Lead 



Cardiac Resynchronized Therapy 

bd) il DCM, FC 4, EF 20%, QRS 175 ms. 

Ci qj q JJ J ^ 



One day 


6 months after CRT 











TABLE 4. Indications for Cardiac Resynchronization Therapy^ 

Cardiac resynchronization therapy indicated*^ 

LVEF <35% 

QRS duration >120 ms 

NYHAII-IV symptoms with optimal medical therapy 
Consider cardiac resynchronization therapy^ 

LVEF <35% 

NYHA II-IV symptoms with frequent right ventricular pacing 

^ LVEF = left ventricular éjection fraction; NYHA = New York Heart 
Association* 

^ Only if ail listed criteria are satisfied. 


Ramani GV. Mayo Clinic 
Proc. 2010;85:180-95. 






Table 23 Class I recommendations for devices în 
patients with LV systolic dysfunction 


lCD 

Phor resuscitated cardiac arrest 

Ischaemic aetiology and >40 days of Ml 
Non-ischaemic aetiology 

Class 1 

Class 1 

Class 1 

LevelA 

LevelA 

Level B 

CRT 



NYHA Qass lll/IV and QRS >120 ms 

Class 1 

LevelA 

To improve symptoms/reduce hospitalization 

Class 1 

LevelA 

To reduce mortality 

Class 1 

LevelA 


ESC guidelines 2008 






2013 ACCF/AHA Heart Failure Guideline. 


Yancy CW. Circulation 2013; 


Table 22. Recommeudatious for Device Therapy for MaDagemeat of Stage C HF 

Recoinmeudatiou 

COR 

LOE 

ICD therapy is reconuneiided for primaiy prévention of 

I 

A 

SCD in selected patients wiüi HFÆF at least 40 d post- 
MI with LVEF <35% and NYHA class II or ni 
symptoms on chronic GDMT, who ai e expected to live 
>1 y* 

CRT is indicated for patients who hâve LVEF <35%, 
sinus rhvthin. LBBB with a ORS >150 nis. and NYHA 

I 

A 

(NYHA claïs III I\0 

B 

(NYHA class II) 

class II, III, or ambulatoiy TV syniptoms on GDMT 


ICD therapy is reconnnended for priinaiy prévention of 
SCD in selected patients with HFÆF at least 40 d post- 
MI with LVEF <30% and NYHA class I syniptoms while 
receiving GDMT, who are expected to live >1 y* 

I 

B 

CRT is not recoinniended for patients witli NYHA class I 
or n symptoms and non-LBBB pattern with ORS <150 

ms 

ÏW't 

Jnîf.îmTïit 

B 

CRT is not indicated for patients whose comorbidities 
and/or fiailty limit sui’vival to <1 y 


C 






























Stage D: AHA Heart Failure Guideline. 

Yancy CW. Circulation 2013; 


Table 24. Clinkal Events and Findings üseful for Identifyipg Patieüts With Advauced HF 

Repeated (>2) hospitalizations or ED \isits for HF in the past year 


Progressive détérioration in rénal fimction (e.g.. lise in SUN and créatinine ) 


Weight loss withoiit other cause (e.g., cardiac cachexia) 


Intolérance to ACE inhibitors due to hypotension and/or worsening rénal function 


Intolérance to beta blockers due to worsening HF or hypotension 


Frequent systolic blood pressure <90 nnn Hs 


Persistent dyspnea with dressing or bathing requiring rest 


Inability to walk 1 block on the level ground due to dyspnea or fatigue 

Recent need to escalate dimetics to maintain volume status, often reacliing daily furosemide équivalent dose >160 mg/d 
and/or use of supplémentai metolazone tlierapy 

Progressive décliné in sérum sodium, usually to <133 inEq/L 


Frequent ICD shocks 




























Stage D: AHA Heart Failure Guideline. 

Yancv CW. Circulation 2013: 


7.4.3. Water Restriction: Recommendation 


Class lia 

1. Fliiîd restrktîoD (1.5 to 2 L/d) is l'easouable iu stage D, especially iu patients witb hypouati'einia, 
to reduce congestive symptoms. (Level of Evidence: C) 


1 Recommendatiou 

COR 

LOE 1 

1 Inotropic support 

1 Cardiogenic shock pendiiig definitive therapy or resolution 

I 

C 

1 Routine intiavenons use, either continuons or intermittent, is 
potentially harmful in stage D HF 


B 

1 Short-term intr a venons use in hospitalized patients without 
evidence of sliock or thieatened end-organ performance is 

1 potentially harmful 


B 

1 Cardiac transplantation 

Evaluation for cardiac transplantation is indicated for carefuUy 
selected patients with stage D HF despite GDMT, device, and 

1 snrgical management _ 

I 

C 




















Stage D: AHA Heart Failure Guideline. 

Yancy CW. Circulation 2013; 


Table 26. Intraveuoiis luotropî 

Agents Used in Management of HF 

Inotropic 

Agent 

Dose (racg/kg) 

Dnig 

Kinetics and 

Metabolism 

Effects 

Adverse Effects 

Spécial 

Considérations 

Bolus 

Infusion 

C/iniu) 

CO 

HR 

SVR 

PVR 

Adrenergtc agonîsts 

Dopatniue 

N/A 

5tol0 

t./,: 2 to 20 

mm 

R,H,P 

î 

î 



T, HA, N, tissue 
necrosis 

Caution: MAO-I 

N/A 

10 to 15 

T 

T 

T 


Dobutainine 

N/A 

2.5 to 5.0 

2 to 3 min 
H 

T 

T 

i 


t/iBP,HAT,N, F, 
hyperseusitivity 

Caution: MAO-I; 

CI: sulfite allergy 

N/A 

5to20 

î 

T 



PDEinhibitor 

Milrinone 

N/R 

0.125 to 

0.75 

h: 2.5 11 

H 

î 

T 

i 

i 

T, iBP 

Reual dosing, 
monitor LFTs 

Indicates éliminatiou hat 
heail feilure; HR, heart rate; 
recoinmended; P, plasma, PI 
T, tachyaiThythmias. 

■-life; BP, blood pressure; CI, contraindicatiou; CO, cardiac output; F, fever; H, hepatic; HA, headache; HT, 

LFT, liver fiinctioii test; MAO-I, monoamine osidase iuhibitor, N, naiisea; N/A, not applicable, N/R, not 

DE, phosphodiesterase; PVR., pulmonaiy vasculai' résistance; R, rénal; SVR, systemic vascular résistance, and 














































At Risk for Heart Failure 


STAGE A 

Atti^h risk for H F but 
wittiout structural hëart 
di&ease or symptoms of HF 


eg., Pafente with : 

• HTH 

• Atfidroâclerotic disaase 

• DM 

• Obesity 

• Mâtabolic svbdrorme 
Pafente 

• Using cardiotDxins 

• Wîtti family hisforv of 
cardiomyopathfv 



THERAPY 

Goals 

• Haart haalthy lîfaslyle 

• Preverrt vascular, 
coronary disaasa 

• prévaut LV structural 
abnOinrialities 

Druos 

• ACEI or ARB in 
appropiate patJarts for 
vascular disease or DM 

• Statins as apprcpâate 


STAGE B 

Structural heart dbeasa 
but without sigrts or 
svrpptoms of HF 


eg., Patiente witti: 

• PrË-vîoLis Ml 

• LV remodeling Inclkidirig 
LVH aivJ low EF 

• Asymptomatic valvular 
disease 



THERAPY 

Goals 

* Présent HF symptoms 

* Preyent funher cardiac 
remodeling 

Drues 

* ACEI or ARB â& 
appropriate 

* Beca blockefs as 
appropriate 

In selected patients 

•» lCD 

* Reyascularization or 
valvular sur^ry as 
appropriate 



AHA HF Guideline. 

Yancy CW. Circulation 2013; 











































AHA HF Guideline. 

Yancy CW. Circulation 2013; 


Heart Failure 


STAGEC 

Siructural heart dbease 
witti prioror currert 
svinptorfis o- HF 


STAGE [> 

Refractory HF 


Development df 
symplioms of H F, 


e-.q., Patiente with: 

• Knûwn structural lieart disessa ard 

• HF signs and sympteims. 


Refrattary 
symplgms of HF 
at rest, despfte 

ODMT 


THERAPY 

Goals 

• Control symptoms 

• Improve HRQOL 

• Preveni hospltalizatlon 

• Pravani mortallly 

Slrateplas 

• Idanillicatinn of cnmorhidltlan 

Treatn^nt 

• Diuiasls to leilava symptoins 
of congestion 

• Follow guideline driven 
indications 1ôr comoitidities, 
e.g., HTN,AF, CAC, DM 

• Revascularization orvalvular 
sui^ry «s appropdaie 


THERAPY 

Goals 

• Conlrol symptoms 

• Patient éducation 

• Pravenl Ivïspitallzatiork 

• Prevent mortaiity 

Druostof rotiline use 

• Diuietics forfluid rétention 

• ACEIorARB 

• Beta biockers 

• A Idosterorte antagonisls 

Druos tbr use in seieded patients 

• HyirmlazineyisosarhidB Hinitrale 

• ACEIaPd ARB 
e Di^oxirt 

In selected caiients 

• CRT 

• iCD 

• Revascularisation orvalvular 
surgery as appropriale 


e.g.. Patients wilh: 

• Markfid HF syrnptoma et 
rest 

• Recunsnt twspltalizallons 
despite GDMT 


1 




J HFpEF 

1 1 HFÆF 

L- □ [ 


THERAPY 

Goals 

• Contiol symptoms 

• Improw HRQOL 

• Reduce hospital 
réadmissions 

• CstaNish palienl's end- 
oFlüe goals 

Oplions 

• Advanced care 
meas4ines 

• I leart transplant 

• Chronic inotiopes 

• Temporary or permanent 
WCB 

• Experimental surgery or 
drugs 

• Palliative care and 
hospice 

• ICD dl«âctivalion 



















































Adapted with permission from Noliria et al tVlô'l 








Sign of low cardiac output 


Lethargy, dizziness, confusion, agitate 
Oliguria 

Weak puise, tachycardia 
Narrow puise pressure 
Cool, moist skin 

Sign of etiology or precipitating factor 


With heart failure = low-output HF; with hypotension = shock 



Sign of high cardiac output 


Puise full, bounding 
Wide puise pressure 
Warm skin 
Prominent PMI 

Soft Systolic éjection murmur at LSB 
Sign of etiology or precipitating factor 


With heart failure = high-output HF 



high output 


Athero, heart block 
Thyrox, regurg. 
Hypertension 

O ay 

lïlfifll anémia 

Ci 

001411^1 fit) béribéri 


4 P mm 

- Pyrexia 

- Pregnaney 

- PDA 

- Paget’s disease 

d d 

lll^lfï?D aneurysm 
001011 AV fistula 



Heart failure (HF) 


Acute H F 

- New onset acute or decompensation of chronic H F 

- Hypertensive Acute H F 

- Pulmonary edema 

- Cardiogenic shock 

- High output failure 

- Right heart failure 

- Acute coronary syndrome 

Chronic HF 



Acute Heart Failure (HF) 


ESC Guidelines 2012: Triggers 


* Rapid arrhythmia or severe bradycardia 


* Acute coronary syndrome 


• Pulmonary embolism 


• Hypertensive crisis 


• Infection 


* Anémia 


• Nonadherence to diet/medications 


• Kidney dysfunction 


* Iatrogénie causes 


• Thyroid disorders 


Heart failure 





Acute Heart Failure (HF 


ESC-HF Pilot Surveyi^F AHF In-hospital All-cause 
Mortality by Clinical Profile at Entry 


40% 


30% 


20 % 


10 % • 


0 % 


1 


- 

22.0% 


m 

5.6% 

1.2% 


6.1% 



3.2% 



□ Cardiogenic shock 

■ Pulmonary edema 

■ Hypertension 

■ RV failure 

■ Decompensated H F 


AHF in-hospital mortality (3.8% of total patients) 


RV s right ventricle 

Heart failure 


Mau» 0 Ai AP, et *1. (ufiHtort foU. 2010:}2(10):l07^10e4. 










Acute Heart Failure (HF 


ESC-HF Pilot Surveyi^h All-cause Death or HF 
Hospitalization 


I Chronic H F (3226 patients) 
I Acute HF (1892 patients) 


0 % 



Acute HF 35.1% 


Chronic HF 17.2% 


30 60 90 120 150 180 210 240 270 300 330 360 

Days From Enrollment 


Heart failure Maopo»»* ap, ««i. tuftHnnw. zoiojzuojozs-iom. 

■ A f ♦ 






Acute Heart Failure (HF 


Goals of Treatment of 


Improvement of symptoms 
Clinical stabilization 




Avoidance/limitation of 
myocardial and rénal 
damage 


Favorable effects on 
y long-term prognosis 


y 


Heart failure 


M. c( al. eurHtorti. 200S:2S{4);M4-41S. 






Acute Heart Failure (HF 


ESC HF Guidelines 20121^^^: Algorithm for Management 
of Acute Pulmonary Edema/Congestion 



Please consult published guidelines for additional treatment information. 
IV e intravenous Adapted Uom McMurray JJ. et »l- £ut J Htort foH. 2012;14<8):80î-8$9. 

























Acute Heart Failure (HF) 


Lack of Evidence-Based Thérapies 

• Endotheiin antagonists (tezosentan, VERITAS^^^J) 

• Inotropic agents (levosimendan, SURVIVE^^^^ 

• Arginine vasopressin antagonists (tolvaptan, EVERESTi^^i) 

• Cytokine modulators (RENAISSANCEi^^i) 

• Adenosine receptor antagonists (rolofylline, PROTECTi^^i) 

• Recombinant human natriuretic peptide (nesiritide, ASCEND 
Hpiwi) 

• Direct renin inhibitor (aliskiren, ALTiTUDEi^^i) 

^ Heart fnilurC Seereferencellst for complété Ciutlons. hëartor^ 






2013 Heart Failure Guideline: Acute HF 


Yancv CW. Circulation 2013: 


Table 28. Recomineudatious for Thérapies iu the Hospîtalized HF Patient 

Recommeudation 

COR 

LOE 

HF patients hospitalized with fluid overload should be üeated with 
intia venons dimetics 

I 

B 

HF patients receiving loop diuietic therapy should receive an initial 
parentéral dose greater than or equal to their chionic oral daily dose; 
tlieii should be serially adjusted 

I 

B 

I HFÆF patients requiiiug HF liospitalization on GDMT should 
continue GDMT unless heinodynaniic instability or couhaindicated 

I 

B 

I Initiation of beta-blocker therapy at a low dose is recoinniended aftei’ 
optiniization of volume status and dis continuation of intia venons 
agents 

I 

B 

Thrombosis/thromboembolisni prophylaxis is recoinniended for 
patients hospitalized with HF 

I 

B 

I Semn electiolytes, uiea nihogen, and créatinine should be measured 
dining titration of HF médications, including dim etics 

I 

C 

Wlien diuresis is inadéquate, it is reasonable to 
a) give liiglier doses of inhavenous loop diuretics; or 

I b) add a second dinretic (e.g., thiazide)_ 

lia 

B 

B 















Acute pulmonary edema 


Cardiogenic 

- Severe Lt. H F 

- Severe MS 

Diff. Dx 

- Bronchial asthma 

• previous épisodes 

• raies & rhochi 

- ARDS 


Non-cardiogenic 

- Imbalance sterling force 

• hypoalbumin 

• rapid remove 
pneumothorax 

- Unknown 

• High altitude 

• Neurogenic 

• Narcotic overdose 



Acute pulmonary edema 

Cardiac 

Noncardiac 

Hx: cardiac event 

Underiying 

PE: low CO 

High CO 

S3, cardiomegaly 

No 

JVP, crakies 

No 

CXR: perihilar distribution 

Peripheral distribution 

PCWP: > 18 iïiiïiHg 

< 18 mmHg 



balloon-tipped pulmonary artery catketers 


73 



























Rx of acute cardiogenic pulmonary edema 

• L: Lasixor Diuretic iv. 

• M: Morphine iv. 

• N: Nitroprusside, Nitroglycerin iv. 

• O: Oxygen 100%; ventilation support 

• P: Position-Sitting, leg dangling 



Six steps to Dx of heart failure 

ESC text book of cardiovascular medicine 2006:710 

• Step 1 : Diagnosis 

- Symptoms & signs 

- History of cardiac disease 

• Myocardial, pericardial, endocardial, CAD 

- 1®* line tests: ECG, X-ray, BNP/NT-proBNP 

- Cardiac dysf^^: doppler echocardiogram 

- Nuclear angiography / NMR 



European Society of Cardiology 
guidelines for chronic HF 2005 


Suspected Heart Failure 
because of symptoms and signs 


Suspected LV dysfunction 
Because of signs 


Assess presence of cardiac disease by ECG, X-Ray or 
Natriuretic peptides (where available) 


Tests abnormal 


Imaging by Echocardiography 
(Nuclear angiography or 
MRI where available) 
























Six steps to Dx of heart failure 

ESC text book of cardiovascular medicine 2006:710 

• Step 2: Clinical profile 

- Acute de novo /decompensated/chronic HF 

- Left/right side 

- Dry-warm, wet-warm, dry-cold, wet-cold. 

- Comorbidities 

• Stroke, COPD, DM, rénal failure 

- Age and severity 



Six steps to Dx of heart failure 

ESC text book of cardiovascular medicine 2006:710 

• Step 3: Etiology 

- Coronary; CHD: GAG 

- Myocardial disease: écho 

• B1 def., myocarditis 

• Dilated, Hypertrophie, Restrictive, Péripartum CM 

• Hypertensive cardiomyopathy 

- Endocardial disease; valvular heart dis: écho 

- Pericardial disease; effusion, constriction 



Echocardiography 

normal 

para-sternal long axis 


Left ventricular dilatation 



j' UH I VERS nY bF HÏ6i IGÂH HEALTh ÿ»‘STâl 


3:1 1 pin 
seHz 
160mn 


LkE ADULT 


iGPlK 
CCKF ÔS 
•4^EFM 


Left ventricular hypertrophy 


1B:40:13 
g/'0/E/H5 
U OF M HOSPITAL 
Livonis Health 


GAIN 70 
COMP 48 
84BPM 







Echocardiography 

normal 

para-sternal short axis 


IGPIK 57 
CCKF 72 


Left ventricular dilatation 



Left ventricular hypertrophy 


MI: 1.5 
33 1.6/3.2 

15:44:11 
g/0/E/H5 
U QF H HOSPITAL 
Livonia Health 



I 


O 0:46:54 
SAIN 70 
COMP 48 


79BPM 



14CM 

35HZ- 




A (R) 

,.6 3. 


U_J 







Doppler écho diastolic dysfunction 
















Aortic stenosis 


Medscape® 


www.med8cape.com 


i 

^ % 


l! 


.'1 1 


Source; Am Heart J O 2004 Mosby, Inc. 



iyEDP= 19 mniHg 


high filling pressure 


U<n( 


Rtf><xiOwcod ^om 
OfmwoSn«<4l 
C«tuHnon iraa^i 


Source; Cardiovascular Ultrasound © 1999-2008 BioMed Central Ltd 




















Six steps to Dx of heart failure 

ESC text book of cardiovascular medicine 2006:710 

• Step 4: Precipitating factors 

-Anémia -Infection 

-Tachycardia (atrial fibrillation), - bradycardia 

- Pulmonary embolism -Thyroid 

- Hypertensive crisis - Poor compliance 

- Acute myocardial ischemia 

- Médications (NSAIDS, COX2 inh, glitazones, 
steroid, class I antiarrhythmic, antidepresant 



Six steps to Dx of heart failure 

ESC text book of cardiovascular medicine 2006:710 

• Step 5: Prognostic évaluation 

- Clinical factors eg, âge, NYHA class, sign of 
congestion, DM, dépréssion, CKD, ischemia 

- Biochemical eg, sérum Na, Cr/CCr, Hb 

- Neurohormone/cytokine eg, BNP, TNF-apha 

- Electrical eg, QRS width, LVH, AF, HRV 

- Imaging eg, EF<0.4, restrictive pattern, RV 

- Exercise/hemodynamic eg, V02max, 6- 
minute walk 



Troponin T > 0.01 ng/ml in HF higher Death & CV death risk 

Systematic Review. Nagarajan V. Heart 2012:98:1778. 


Study or Subgroup 

log[Hazard Ratio] 

SE 

Welght 

Hazard Ratio 

IV, Random. 95% Cl 

Hazard Ratio 

IV. Random, 95% Cl 

Alehagen 2010 

0.806 

0.217 

9.7% 

2.24 [1.46, 3.43] 



Horwich 2003 

0.741 

0.261 

9.1% 

2.10(1.26, 3.50] 



Hudson 2004 

1.457 

0.535 

5.5% 

4.29 [1.50,12.25] 



Jungbuer2011 

1.991 

0.44 

6.6% 

7.32 [3.09,17.35] 



Kawahara2011 

1.74 

0.527 

5.6% 

5.70 [2.03,16.00] 



Latini High 2007 

0.174 

0.045 

11.3% 

1.19(1.09, 1.30] 



Latini Low 2007 

0.732 

0.098 

11.0% 

2.08 [1.72, 2.52] 



Madn 2006 

1.356 

0.774 

3.5% 

3.89 [0.85,17.73] 



Orea Tejeda 2010 

1.626 

0.334 

8.0% 

5.08 [2.64, 9.78] 



Ralli2005 

0.992 

0.295 

8.6% 

2.70(1.51,4.81] 



Stanton 2005 

0.415 

0.48 

6.1% 

1.51 [0.59, 3.88] 



Tentzeris 2011 

1.355 

0.308 

8.4% 

3.88 (2.12, 7.09] 



Tsutamoto 2010 

1.364 

0.451 

6.5% 

3.91 [1.62, 9.47] 



Total (95% Cl) 

0.27; ChP = 98.34, df 


2.85 [ 2 . 02 , 4 . 03 ] 

1 

1 1 

Heterogeneity: Tau* = 

= 12 (P 

< 0.00001 ); 1* = 88% • - 

1 

n 9 1 

t t 

R 90 


Test for overall effect; Z = 5.96 (P < 0.00001) 


Favours Positive Troponin Favours Négative Troponin 


2 Forest plot for primary outcome (either all-cause or cardiovascular mortality). 


















Six steps to Dx of heart failure 

ESC text book of cardiovascular medicine 2006:710 

• Step 6 Treatment and follow up 

- General 

• Education, Nurse-monitored OPD, Diet, alcohol, 
smoking, work, exercise, sexual, factors to avoid, 
concomitant disorders & psycholocial/pain 

- Pharmacologie Rx: imparied/preserved LVEF 

- Device Rx: CRT, lCD 

-Surgical Rx: CABG, HTx, MR, remodeling 
LV, circulatory assist device, cell Tx 



Management oatline 


L Establish that the patient lias heart tailure 


2* Ascertain presenting teatures: pulmonary oedema, exertional 
breathlessness, fatigue, péri plierai oedema 
3* Assess severity of s) mptoms 

4. Détermine aetioloïîv of heart failure 

5. Identify precipitating and exacerbating factors 

6* Identify concomitant diseases relevant to heart failure and its 
management 
1 . Estiniate prognosis 

8. Anticipate complications 

9. Counsel patient and relatives 

10* Clioose appropriate management 
11* Monitor progress and mariage accordingly 




ACC/AHA guideline summary; Initial évaluation of patients with heart failure (HF) 


Circulatior 

2009 


Class I - Tliere is evidence and/or general agreement tirât the initial évaluation of patients 
presenting with HF should include the following: 

• A complété history and physical examination to identify cardiac and noncardiac disorders or behaviors that might 
cause or accelerate the development or progression of HF. 

• AcarefuI history of current and past use of alcohol, illicit drugs, standard or "alternative” thérapies , and 
chemotherapy drugs . 

• An assessment of the ability to perform routine and desired activities of daily living . 

• An assessment of the volume status, orthostatic blood pressure changes, height and weight, and calculation of 
body mass index. 

• Laboratory studies including complété blood count, urinalysis, sérum electrolytes (including calcium and magnésium), 
blood urea nitrogen, sérum créatinine, fasting blood glucose (glycohemoglobin), lipid profile, liver function tests, and 
sérum thyroid-stimulating hormone. 

• A twelve-lead electrocardlooram and chest radioaraph foosteroanterior and latéral ). 

• Two-dimensional echocardioqraphy with Doppler to assess leftventricular éjection fraction (LVEF), leftventricular 
size, Wall thickness, and valve function. Radionuclide ventriculography can be performed to assess LVEF and volumes. 

• Coronary arteriography if there is a history or angina o r significant ischemia u niess the patient is not eligible for 
revascularization of any kind. 
























Class lia - The weight of evidence or opinion is in favor of benefit from performing the 
foiiowing studies as part of the initiai evaiuation of patients presenting with HF: 

< Coronary arteriography in patients who hâve chest pain that may or may not be of cardiac ohgin who hâve not had 
a phor évaluation oftheir coronary anatomy and are eligible for coronary revascularization. 

• Coronary arteriography in patients with known or suspected coronary artery disease who do not hâve angina and 
are eligible for revascularization. 

• Noninvasive imaging to detect myocardial ischemia and viability in patients with known or suspected coronary artery 
who do not hâve angina and are eligible for revascularization. 

• When the contribution of HF to exercise limitation is uncertain, maximal exercise testing with or without 
measurement of respiratory gas exchange and/or blood oxygen saturation. 

• To identify candidates for cardiac transplantation or other advanced treatments, maximal exercise testing with 
measurement of respiratory gas exchange. 

• In selected patients, screening for hemochromatosis, sieep disturbed breathing, orhuman immunodeficiency virus 
(HIV) infection. 

• When suspected clinically, diagnostic tests for rheumatologic disease, amyloidosis, or pheochromocytoma. 

• Endomyocardial biopsy when a spécifie diagnosis is suspected that would influence therapy. 

• Measurement of sérum B-type natriuretic peptide (BNP) in the urgent care setting if the clinical diagnosis of HF is 
uncertain. Measurement of natriuretic peptides (BNP and NT-proBNP) can be usefui in risk stratification. 

Class Ilb - The weight of evidence or opinion is iess weii estabiished for the foiiowing testing 





Class Ilb - Tlie weight of evidence or opinion is less well establislied for thc foilowing testing 
in tlie initial évaluation of patients with HF 

• Noninvasive imaging to define the likelihood of coronary artery disease in patients with left venthcular dysfunction. 

< Holter monitoring in patients who hâve a history of myocardial infarction and are being considered for 
electrophysiologic studyto document the inducibility of venthcular tachycardia. 

Class III - Tbere is evidence and/or general agreement that the foilowing tests are not usefui 
or may be liarmfui in the initial évaluation of patients with HF 

• Routine endomyocardial biopsy in the absence of suspicion of a spécifie diagnosis that would influence therapy 
suspected. 

• Routine signal-averaged electrocardiography. 

• Routine measurement of sérum neurohormones other than BNP (eg, norepinephrine or endothelin). 


Data from Hunt, SA, Abraham, Wï, Chin, MH, étal 2009 focusedupdabeincorporatedinto theACC/AHA 2005 Guidehnes for 
tho Diagnosis and Management ofHoart Failure in Adults: a report of t/ie ^^merican Co/iege of Cardioloçy Foundation/American 
Heaft Association Task Force on Practice Guidelines: developed in collaboration with the Internationa/ Society forHeaftand 
Lunç Transp/antation. Circulation 2009; 119:e39L 








2013 Heart Failure Guideline: HF discharge 

Yancy CW. Circulation 2013; 

1 Table 29. Recommeudatious for Hospital Discharge | 

Recoin me U dation or Indication 

COR 

LOE 

Refer eue es 

Performance improvement Systems in the hospital and early 
postdischarge oiitpatient setting to identify HF for GDMT 

I 

B 

(82, 365, 706, 
792-796) 

Before hospital discharge, at the first postdischarge visit, and in 
subséquent follow-up visits, the following shoiild be addiessed: 

a. initiation of GDMT if not done or contiaindicated; 

b. causes of HF. barriers to care. and limitations in support: 

c. assessment of volume status and blood pressure with 
adjustrnent of HF therapy; 

d. optimization of chronic oral HF therapy; 

e. rénal fiuiction and electiolytes; 

f management of comorbid conditions: 

g. HF éducation, self-care, emergency plans, and adhérence; and 

h. palliative or hospice care 

I 

B 

(204, 795, 
797-799) 

Multidisciplinary HF disease-managenieut progiams for patients at 
high risk for hospital readniissioii are recommended 

I 

B 

(82, 800-802) 

A follow-up visit witliin 7 to 14 d and/or a téléphoné follow-up 
witiiin 3 d of hospital discharge is reasonable 

lia 

B 

(101, 803) 

Use of clinical lisk-prediction tools and/or biomarkers to identify 
higlier-risk patients is reasonable 

lia 

B 

(215) 





















2013 Heart Failure Guideline: new AF 


Yancv CW. Circulation 2013: 











































_î_ 

Articoagulation and rate controJ 
as needed 


_ * _ 

Anticoagulation and rate 
Gontrol as reeded 






























2013 Heart Failure Guideline: 
Co-morbidities of HF 


Yancy CW. Circulation 2013; 


Table 31. Ten Most Coinmon Co-Occurring Chrouk Conditions Amoug Medicare Beneficiaries With 
Heart Failure (N=4,947,918), 2011 

Beuefîcîai'ies Age >65 y (N= 

4,376,150)* 

N 

% 

Beuefkiaiies Age <65 y (N=571,768)t 



IN 

yo 1 

Hypertension 

3,685,373 

84.2 

Hypertension 

461,235 

80.7 

Ischémie heart disease 

3,145,718 

71.9 

Ischémie heart disease 

365,889 

64.0 

Hyperlipidemia 

2,623,601 

60.0 

Diabètes 

338,687 

59.2 

Anémia 

2,200,674 

50.3 

Hyperlipidemia 

325,498 

56.9 

Diabètes 

2,027,875 

46.3 

Anémia 

284,102 

49.7 

Aitlu’itis 

1,901,447 

43.5 

Chi'onic kidney disease 

257,015 

45.0 

Clironic kidney disease 

1,851,812 

42.3 

Dépréssion 

207,082 

36.2 

COPD 

1,311,118 

30.0 

Arthritis 

201,964 

35.3 

Atrial fibrillation 

1,247,748 

28.5 

COPD 

191,016 

33.4 

Alzheimer's disease/dementia 

1,207,704 

27.6 

Asthma 

88,816 

15.5 


*Meaii No. of conditions is 6.1 ; médian is 6. 

IMeaiiNo. of conditions is 5.5; médian is 5. 

Data source: CMS administrative daims data, Janiiary 2011-December 2011, fromthe Chronic Condition 
Warehouse (CCW), ccwdata.org (847). 

CMS indicates Centeiis for Medicare and Medicaid Services; and COPD, clironic obstmctive piilmonary disease. 







Recommendations for Surgical/Fercutaneous/Transcather Interventional Treatnients of HF 


2013 AHA Heart Failure Guideline: 

Yancy CW. Circulation 2013; 


Recommendation 

COR 

LOE 

CABG or percutaiieous intervention is indicated for HF patients on 
GDMT wiüi angina and suitable coronary anatomy, especially 
significant left main stenosis or lefï main équivalent 

I 

C 

CABG to improve survival is reasonable in patients with mild to 
moderate LV systolic dysfonction and significant multivessel CAD or 
proximal LAD stenosis when viable myocardium is présent 

lia 

B 

CABG or medical tlierapy is reasonable to improve morbidity and 
mortality for patients with severe LV dysfimction (EF <35%), HF, 
and significant CAD 

lia 

B 

Surgical a ortie valve replacement is reasonable for patients with 
critical aortic stenosis and a predicted surgical mortality of no greater 
tlian 10% 

lia 

B 

Transcaüieter aortic valve replacement is reasonable for patients witli 
critical aortic stenosis who are deemed inopérable 

lia 

B 













2013 AHA Heart Failure Guideline: 

Yancy CW. Circulation 2013; 


Measure 

Description* 

Care 

Setting 

Level ofMeasuremeut 

1. LVEF assessment 

Percentage of patients aged >18 y with a diagnosis of 
HF for whom the quantitative or qualitative resiilts of 
a recent or prior (any time in the past) LVEF 
assessment is documented within a 12-mo period 

Oiitpatient 

Indmdual practitioner 

2. LVEF assessment 

Percentage of patients aged >18 y with a principal 
discharge diagnosis of HF with documentation in the 
hospital record of the results of an LVEF assessment 
perfonned either before aiiival or dni'ing 
hospitalization, OR documentation in the hospital 
record that LVEF assessment is planned for after 
discharge 

Inpatient 

• Individual practitioner 

• Facility 

3. Symptom and activity 
assessment 

Percentage of patient visits for those patients aged >18 
y with a diagnosis of HF with quantitative results of 
an e\^uation of both cim ent level of activity and 
clinical symptoms documented 

Oiïtpatient 

Individual practitioner 

4. Symptom 
management^ 

Percentage of patient visits for those patients aged >18 
y with a diagnosis of HF and with quantitative results 
of an évaluation of both level of acthity AND clinical 
symptoms documented in which patient symptoms 
hâve improved or remained consistent with treatment 
goals since last assessment OR patient symptoms liave 
demonstrated clinically inpoitant deteiioration since 
last assessment with a documented plan of care 

Outpatient 

Individual practitioner 












2013 AHA Heart Failure Guideline: 

Yancy CW. Circulation 2013; 


Measure 

Description* 

Care 

Setting 

Level of Measuremeut 

5. Patient self-care 
educationtî 

Percentage of patients aged >18 y wth a diagnosis of 
HF who were provided with self-care éducation on >3 
éléments of éducation during >1 \isits mthin a 12-mo 
period 

Outpatient 

IndividuaJ practitioner 

6. Beta-blocker thei apy 
for LVSD (outpatient 
and inpatient setting) 

Percentage of patients aged >18 y with a diagnosis of 
HF wdth a current or piior LVEF <40% wlio were 
prescribed beta-blocker therapy with bisoprolol, 
can^edilol, or sustained-release metoprolol succinate 
either within a 12-mo period w^hen seen in the 
outpatient setting or at hospital discharge 

Inpatient 

and 

outpatient 

• Individual practitioner 

• Facility 

I 7. ACE inliibitor or 

ARB therapy for LVSD 
(outpatient and inpatient 
setting) 

Percentage of patients aged >18 y wdth a diagnosis of 
HF with a current or prior LVEF <40% wlio were 
prescribed ACE inhibitor or ARB therapy either 
within a 12-mo period w^hen seen in the outpatient 
setting or at hospital discharge 

Inpatient 

and 

outpatient 

• Individual practitioner 

• Facility 

I 8. Counseling about ICD 
implantation for patients 
with LVSD on 
combination medical 
therapy tt 

Percentage of patients aged >18 y with a diagnosis of 
HF with ciUTent LVEF <35% despite ACE 
mliibitor/ARB and beta-blocker therapy for at least 3 
mo w^ho w'ere counseled about ICD implantation as a 
treatment option for the prophylaxis of sudden death 

Outpatient 

üidhidual practitioner 

I 9. Postdischarge 
appointment for HF 
patients 

Percentage of patients, regardless of âge, discharged 
from an inpatient fecility to ambulatory care or home 
health care with a principal discharge diagnosis of HF 
for whom a foliow-up appointment w^as scheduled and 
doemnented, including location, date, and time for a 
foliow^-up office \isit or home health \isit (as 
spécifié d) 

Inpatient 

Facility 














Nurse-led HF clinics improve survival & self-care behavior 

Stromberg A. Eur Heart J 2003; 24:1014-1023 


• 106 patients randomly assignée! to FU at 
nurse-ied heart failure clinic vs.usuai care. 

• Nurse-led heart faiiure ciinic staffed by specially 
educated & experienced cardiac nurses, 
delegated responsibility making protocol-led 
changes in meds. 

• First FU visit 2-3 weeks after discharge. 

• During visit, nurse evaluated HF status, 
treatment, gave éducation, sociai support to 
patient & family. 




R»nd«mi»tl«ii. 



Measures at 12 moatlii 













































Nurse-led HF clinics improve survival & self-care behavior 

Stromberg A. Eur Heart J 2003; 24:1014-1023 








Nurse-Dr-directed HF clinic & outcomes 

de la Porte PWFB. Heart 2007;93:819-25 

Two régional teaching hospitals in The Netherlands. 
240 pts randomly allocated to 

1-year intervention (n = 118): pt contacts at day 3 by 
phone & at wks 1, 3, 5, 7 & at months 3, 6, 9 & 12 by 
a visit HF outpt clinic, within a week after discharge. 

- treatment, access clinic, exercise & rest, symptom 
monitoring & self-care. 

Usual care (n = 122). 

- outpatient visits initialised by individuel cardiologists In 
cardiology departments&guidelines of ESC. 



Nurse-Dr-directed HF clinic & outcomes 

de la Porte PWFB. Heart 2007;93:819-25 


Variable 

Intervention group 
(incidence rate) 
n=]]8 

Usual care group 
n=122 

Rate ratio 
(95% Cl) 

Hospitalisation for CHF 23 (20.7 per 100 

47 (42.2 per 100 patient 

0.49 (0.30 to 0.81) 

and/or deatfi 

patient years) 

years) 


Deatfi (all-cause) 

12(10.8 péri 00 

23 (20.6 per 100 patient 

0.52 (0.26 to 1.05) 


patient years) 

years) 


Days in hospital 

359 (324 per 100 

644 (578 per 100 patient 

0.56 (0.49 to 0.64) 


patient years) 

years) 








Multidisciplinary interventions (Mi) in HF. 
AH cause mortality, Systematic review. 

Holland R. Heart 2005;91:899. 

Mi = HF management was responsibility of a 
team: medical input + >1 of 

- specialist nurse, pharmacist, dietician, social worker. 

Interventions: 

- provision of home visits; 

- home physiological monitoring or televideo link; 

- téléphoné follow up but no home visits; and 

- hospital or clinic interventions alone. 

Excluded pharmaceutical & exercise-based. 



Multidisciplinary interventions in HF. 
AH cause admission, Systematic review. 


Holland R. Heart 2005;91:899. 


Sfudy 

Treatnnent 

Control 

RR [random] 

Weight 

RR (random) 

or subcategory 

n/N 

n/N 

95% Cl 

0/ 

/o 

95% Cl 

0I Subgroup A (home) 







Rich 1993 

21/63 

16/35 

- 1 - 


2.50 

0.73 [0.44 to 1.20) 

Gûogyer 1995 

2/50 

2/50 

- 1 

1 - 

0.22 

1.00 [0.15 tû 6.82) 

Rich 1995 

41/142 

59/140 



4.53 

0.69 [0.50 to 0.95) 

Stewart 1996 

24/49 

31/48 



4.06 

0.76 [0.53 tû 1.08) 

Jaarsma 1999 

31/84 

47/95 



4.18 

0.75 [0.53 to 1.05) 

Stewart 1999 

42/100 

54/100 



5.04 

0.78 [0.58 tû 1.04) 

Blue2001 

47/84 

49/81 



5.70 

0.92 [0.71 to 1.20) 

Krumholz 2002 

16/44 

23/44 

- 1 — 


2.66 

0.70 [0.43 to 1.13) 

Holland 2005 

16/37 

14/34 

— 

1 — 

2.20 

1.05 [0.61 to 1.81) 

Naylor 2004 

53/118 

67/121 



5.75 

0.81 [0.63 to 1.05) 

Subtotal (95% Cl) 

771 

748 



36.03 

0.80 [0.71 to 0.89) 

Total events: 293 (treatment), 362 (control) 






Test for heterogeneity; 

= 3.87, df = 9 (p = 0.92), 1^ 

= 0% 





Test for overall effect: Z = 

4.00 (D< 0.00011 


^^^ 

1 1 

1 





d 

d 

d 

1 2 5 

10 





Favours treotm ent 

Faveurs control 














Multidisciplinary interventions in HF. 
AH cause admission, Systematic review. 


Holland R. Heart 2005;91:899. 


Sfudy 

or subcafegory 

Treatnnent 

n/N 

Control 

n/N 

RR (random) 

95% Cl 

Wsight 

0/ 

/o 

RR (random) 

95% Cl 

03 Subgroup C [phone/maillng) 






Wsinberger 1996 

130/249 

106/255 



7.29 

1.26 (1.04 tû 1.52) 

Ekman1996 

48/79 

45/79 



5.65 

1.07 (0.62 to 1.38) 

Gattis 1999 

17/90 

30/91 

-■- 


2.38 

0.57 (0.34 to 0.96) 

Rainville 1999 

14/17 

17/17 



6.53 

0.82 (0.66 to 1.03) 

Capomolb 2002 

9/112 

37/122 

-■- 


1.52 

0.26 (0,13 to 0.52) 

Riegel 2002 

56/130 

114/220 



6.17 

0.86 (0.68 to 1.09) 

Grancelli 2003 

261/760 

296/758 

-1 


8.64 

0.80 (0.77 to 1.00) 

Laramee 2003 

49/131 

46/125 



4.59 

1.02 (0.74 to 1.40) 

Stromberg 2003 

26/52 

37/54 



4.75 

0.79 (0.58 to 1.07) 

Subtûtal (95% Cl) 

1620 

1729 



47.52 

0.86 (0.73 to 1.02) 

Total events: 612 (treafment), 728 (control) 






Test for heterogeneity: 

= 31.03, df= 6 (p = 0.0001), F = 74.2% 





Tiûf^t for nvf>jn\\ ^^ffftr.t' 7 = 

1 68 lr^ = 0 091 






04 Subgroup D (hospital/clinic/generol practice) 






Philbin 2000 

363/840 

293/664 

-1 

h 

9.04 

0.98 (0.67 to 1.10) 

Doughty 2002 

64/100 

59/97 



6.60 

1.05 (0.65 to 1.31) 


Total (<?5% Cl) 3331 

Total events: 1332 (treatment), 1442 (control) 

Test for heterogeneity: y} = 43.74, df = 20 (p = 0.002), 9- 
Test for overall effi&ct: Z = 3.05 (p = 0.0021 


3230 


54.3% 


100.00 


0.87 (0.79 to 0.95) 











Multidisciplinary interventions in HF. 
Ail cause mortality, Systematic review. 

Holland R. Heart 2005;91:899. 


Sfudy 

or subcafegory 


Treatrment 

n/N 


Control 

n/N 


RR (random) 
95% Cl 


Wsight 


RR (random) 
95% Cl 


I 0l Subgroup A (home) 
Goodyer 1995 
Rich 1995 
Clîne 1998 
Stewart 1996 
Jaarsma 1999 
Stewart 1999 
Blue 2001 
Ko s per 2002 
Krumholz 2002 
Holland 2005 
Naylor 2004 
I Subtotal (95% Cl) 


4/50 

13/142 

24/60 

6/49 

22/64 

18/100 

25/04 

7/102 

9/44 

10/37 

11/118 

090 


6/50 

17/140 

31/110 

12/48 

16/95 

28/100 

25/81 

13/98 

13/44 

9/34 

13/121 

921 


Total events: 149 (treatment), 1 63 (control) 

Test for heterogeneity; = 10.5, df = 10 (p = 0.44), |2 = 0.5 
Test for overall effect: Z = 1,36 (p = 0,17) 

02 Subgroup B [videophone/remote monitorlng) 

de Lusignan 2001 
Cleland/Coletta 2002 
Goldberg 2003 
Subtotal (95% Cl) 

Total events: 35 (treatment), 51 (control) 

Test for heterogeneity; x^ = 0.29, df = 2 (p = 0.87), 1^ 

I Test for overall effect: Z = 3,51 (p = 0.0004) 


: 0 % 


2/10 

3/10 

-■— 

- 0.81 

0.67(0,14to3,17) 

22/168 

22/85 

-■- 

4.70 

0.51 (0.30 to 0.86) 

11/138 

26/142 

-■- 

3.46 

0.44 (0.22 to 0.85) 

316 

237 


6.98 

0.49 (0.33 to 0.73) 




0.67(0 
0.75 (0 
1.06 (0 
0.49 (0 
1.56 (0 
0.64 (0 
0.96 (0 
0.52 (0 
0.69 (0 
1,02 (0 
0.87 (0 
0.87(0 


.20 to 2.22) 
.38to 1.49) 
68 to 1.67) 
.20 to 1.20) 
68 to 2.76) 
.38to 1.08) 
.61 to 1.53) 
.22to 1.24) 
.33 to 1.45) 
47 to 2.21) 
41 to 1.86) 
72 to 1.06) 


0.1 0.2 0.5 

Favours treatment 


2 5 10 

Faveurs control 





















Multidisciplinary interventions in HF. 
Ail cause mortality, Systematic review. 

Holland R. Heart 2005;91:899. 


Sfudy 

or subcafegory 


Treatrment 

n/N 


Control 

n/N 


RR (random) 
95% Cl 


Wsight 


|03 Subgroup C [phone/mailîng] 

Ekmanl998 21/79 

Gattisl999 3/90 

Rainville 1999 1/17 

Capomolla 2002 4/112 

Cleland/Coletta 2002 20/173 

McDonald 2002 3/51 

Riegel2002 1Ô/130 

Bouvy2003 10/74 

Grancelli 2003 11Ô/760 

Laraniee 2003 13/141 

Stromberg 2003 7/52 

I Subtotal (95% Cl) 1679 


I Total events: 220 (treatment), 279 (control) 

llest for heterogeneity: ^ = 19.42, df = 10 (p = 0.04), 1^ 

nest for overall effect: Z = 2.40 (p = 0.02) 

1 04 Subgroup D (hospital/cllnîc/general practice) 

Varma 1999 
Philbin 2000 


17/79 

5/91 

4/17 

23/122 

22/85 

3/47 

32/228 

16/78 

122/758 

15/146 

20/54 

1705 

:48.5% 


7/42 

7/41 

- 1 

1 - 

1.96 

0,98 [0.38 to 2,54) 

163/640 

139/664 



10.23 

1,04 [0.66 to 1.27) 








Total [95% CO 3867 3665 

Total ovenfo: 613 [Ireatment), 683 (control) 

Test for heterogeneity: = 41.69, df = 27 (p = 0.03), 1^ = 35.5% 
Test for Qverall effect Z = 3.32 (p = 0.0009] 


RR (random) 
95% Cl 


4.40 

0.99 

0.47 

1.72 

4.99 

0.82 

4.38 

3.06 

9.49 

3.17 

2.77 

36.26 


1.24 (0, 
0.61 (0. 
0.25 (0. 
0.19(0. 
0.58 (0, 
0.92 (0, 
0.88 ( 0 , 
0.66 ( 0 . 
0.95 (0, 
0.90 (0. 
0.36 (0, 
0.70 (0, 


71 to 2.16) 
15to 2.46) 
03 ta 2.01) 
,07 ta 0,53) 
35 to 0.96) 
.20 to 4.34) 
,50 to 1.54) 
,32 to 1.36) 
.75 to 1,20) 
44 to 1.82) 
17to0.79) 
53 to 0.94) 


100.00 


0.78 (0.66 ta 0.90) 























Multidisciplinary management of HF 
Ail cause mortality, systematic review RCT 

McAlister FA. J Am Coll Cardiol 2004;44:810-9. 


Stiidi^ (W'iu ) (Rct.) 

Lciigtli ot 

lollow-Up 

(IIIDS) 

All-Ciiuse ^ 

Iiitcrv'cnlJOii 

(# Eveil ts.'‘"rotiil # Pts) 

Connol Risk l^itio 

. Vmi (9.5% CI) 

Multidîsciplimn^ heart fallure 
clinic 

Cline et al. (199S) (16)t 

12 

24/80 

31/110 

1.06 (0.68, 1.67) 

Ekniaii et al. (1998) (1?) 

6 

21/79 

17/79 

1.24 (0.71, 2.16) 

Doughti^ et al (2002) (14) 

12 

19/100 

24/97 

0.77 (0,45, 1.31) 

Kasper et al (2002) (18) 

6 

7/102 

13/98 

0.52 (0.22, 1.24) 

CapomoUa et al (2002) (19) 

12 

3/112 

21/122 

0.16 (0.05, 0.51) 

Stroniberg et al (2003) (20)'^ 

12 

7/52 

20/54 

0.36 (0.17, 0.79) 

Ledwidge et aL (2003) (13) 
Subtotal 

3 

3/51 

3/47 

0.66 (0.42, 

0.92 (0.20, 4.34) 
1.05) 

MultidisciplinaiT team providing 
speciali-zed follow-up in non- 
clinic setting 

Hanchett and Tomens (1967) (21)^ 

30 

NR 

NR 

NR 

Rich et al. (1993) (22) 

3 

NR 

NR 

NR 

Rich et al. (1995) (9) 

3 

13/142 

17/140 

0.75 (0.38, 1.49) 

Stewart et aL (1948) (11)* 

6 

6/49 

12/48 

0.49 (0.20, 1_20) 

Stewart et aL (1999) (25)* 

6 

18/100 

28/100 

0.64 (0.38, 1.08) 

Naylor et al. (1999) (12)* 

6 

NR 

NR 

NR 

Blue et al. (2001) (27) 

12 

25/84 

25/81 

0.96 (0.61, 1.53) 

Trochu et aL (2004) (37)* 

Subtotal 

12 

38/102 

42/100 
0.81 (0.65, 

0.89 (0.63, 1.25) 
1.01) 

Sumniarv' for specialized 

rntiltidisciplinart' team foUorw'- 
up (clinic or non-clinic 
settings) 

Subtotal 



0.75 (0.59, 

0.96) 





Multidisciplinary management of HF 
AH cause mortality, systematic review RCT 

McAlister FA. J Am Coll Cardiol 2004;44:810-9. 


’otll 


0.83 ( 0 . 70 , 0 . 99 ) 

Téléphoné fbllorvi'-up aiid 





attendance with pimiari" care 
ph’vsician if deteriorates 





Naylor et al. (1994) (28)f* 

3 

NR 

NR 

NR 

Weinberger et aL (1996) (10)*' 

6 

NR 

NR 

NR 

PKARM ( 1999 ) ( 29 ) 

6 

3/90 

S/91 

0.61 (0.15, 2.46) 

Rainville et ah (1999) (30) 

12 

1/17 

4/17 

0.25 (0.03, 2.01) 

Pugh et ah (2001) (26) 

6 

NR 

NR 

NR 

Jetant et al. (2001) (15)"* 

6 

2/25 

0/12 

2.50 (0.13, 48.36) 

de Lusignan, et ah (2001) (31) 

12 

2/10 

3/10 

0.67 (0.14, 3.17) 

Riegel et ah (2002) (33)*' 

6 

16/130 

32/228 

0.88 (0.50, 1.54) 

Laramee et ah (2003) (35)*' 

3 

13/141 

15/146 

0.90 (0.44, 1.82) 

Tsuv-Liki et al. (2004) (36)“* 

6 

16/140 

12/136 

1.30 (0.64, 2.64) 

Subtotal 



0.91 fO.67. 

1.29) 

Enhanced patient self-care 





activities 





Seixner et al. (1998) (23)^* 

6 

NR 

NR 

NR 

JaarsiTia et al. (1999-) (24)'* 

9 

22/84 

16/95 

1.56 (0.88, 2.76) 

Harrison et ah (2002) (32)*^ 

5 

6/92 

5/100 

1.30 (0.41, 4.13) 

Krumhol-i et al. (2002) (34)"* 

12 

9/44 

13/44 

0.69 (0.33, 1.45) 

Subtoral 



1,14 (0.67, 

1.94) 





Multidisciplinary management of HF 
HF hospitalization rate, systematic review RCT 

McAlister FA. J Am Coll Cardiol 2004:44:810-9. 













Self intervention in HF 

AHA Scientific statement .Riegel B.Circulation 2009:120:1141-1163 



Self-Care of Heart Failure Model 



Self-Care Management 


Symptom monitorii 
and treatment 
adhérence 



i 


V 


i Symptom \ 

Symptom ' 

' Recognitim/ 

Evaiuitiony 


7 


Self-Care Confidence 




















Long term HF programs 

ESC guidelines 2008 


Table 33 Advantages and dîsadvantages of different models of heart failure programmes 


AdvantagëS 


DisEidvantEiges 


Clinic vhits 


H ome care 


Téléphoné 

support 


Remote 

monitoring 


* Cûnvenient with medicai expertise^ faciiities and equipment 
avai labié. 

* Fac i [ itat es d iagn û sti c i nve stigat i □ n an d adj u stm en ts ûf treatme nt 
strategy 

* Access tû immobile patients 

* More reliable assessment ofthe patient's needs^ capabilities and 
adhérence tû treatment in their own home environment 

* Cûnvenient for a follow-up visit shortly aftér hospitalization 

* Lûwcûsttime savingand Cûnvenient both for the team and the 
patient 

* Facilitâtes informed clinical decisions 

* Need is increasingas care shifts intû patients' homes 

* New equipment and technology becoming rapidly avai labié 


* Frait non-ambulatory patients not suitable for 
O ut-patient follow-up 

* Time consuming travel for the F4F team 

* Transportation and mobile equipment required 

* Nurses face medical responsibilities alone and may hâve 
difficulty contacting the responsible physician 

* Difficult tû ass ess symptoms and signs of heart failure and 
no tests can be performed 

* Difficult tû prûvide psychûsûcial support,, adjust 
treatment and educate patients 

* Requires éducation on the use ofthe equipment 

* Time-consuming for F4F team 

* Difficult for patients with cognitive disability 

* Mûst helpful measurements not known 








Home Monitoring for HF 

Bui AL. J Am Coll Cardiol 2012;59:97. 


Daily 

Monitoring 

Scheduled and 
PRN 

Assessments 


Visits 


Therapy 


Usual Gare 



Weight, symptoms 


Physical examination, 
laboratories, 
echocardiogram 


Patients regularly 
scheduled office visits 
2-12 times a year. 
PRN calls, unscheduled 
office visits, ER visits if 
worsened symptoms 

Empiric and/or reactive 
adjustments in therapy 


Hémodynamie 
Monitored and 
Guided Home Gare 


Weight, symptoms 
hemodynamics 


Potentially less frequent 
need for physical exam, 
laboratories, 
echocardiogram 

Opportunity for remote 
visits. 

Office visits only when 
needed. Less need for 
unscheduled office visits 
and ER visits 

Proactive, guided, 
personalized adjustments 
in therapy 





Wireless 
Hémodynamie 
and Other Data 


Change in 
Therapy-^ 
Implemented 


Analyzed by 
Implanted or 
Networked 


Data Transmitted 
>■ Clinical Alert 
Generated 


Clinician 

Data Analyzed, 
Interpreted, and 
Treatment Plan 
Formulated 


Treatment Plan 
Communicated 



































For pts: Self intervention in HF 

AHA Scientific statement .Riegel B.Circulation 2009:120:1141-1163 


Table 2. Self-Gare Behaviors Recommended for Patients 

With HF 

Maintain current immunizations, especially influenza and Streptococcus 
pneumoniae 

Develop a System for taking ail médications as prescribed 

Monitor for an unexpected décliné in body weight and for signs/symptoms 
of shortness of breath, swelling, fatigue, and other indicators of worsening HF 

Restrict dietary sodium 

Restrict alcohol intake 

Avoid other recreational toxins, especially cocaine 

Cease ail tobacco use and avoid exposure to second-h and smoke 

Do not ignore emotional distress, especially dépréssion and anxiety. Seek 
treatment early 

Tell your provider about sieep disturbances 




For heaith care provider in HF 

AHA Scientific statement .Riegel B.Circulation 2009:120:1141-1163 


Healthcare Providers 

Provide structured and individually reinforced éducation during ali clinical 
encounters. Consider literacy level and cultural background. 

Teach skills (eg, how to choose a low-sodium diet, how to monitor and evaluate 
symptoms when they occurl rather than simplv providing information . 

Simplify the médication regimen whenever possible. Use once-daily medicines 
and fixed-dose combinations whenever possible. 


Assess for use of OTC médications and herbal remedies; involve a pharmacist if 
necessary to détermine whether drug interactions are a problem. 


Discourage NSAID use and help patients to identify alternatives. 






For heaith care provider in HF 

AHA Scientific statement .Riegel B.Circulation 2009:120:1141-1163 


Healthcare Providers 


Screen routinely for dspmRRinn and anxisty Treat dépréssion and anxiety 
immediately, without waiting for symptoms to wane on their own. 

Screen routinely for barriers to self-care (eg, inability to afford medicines) so 
that solutions can be developed before poor self-care is évident. 

Encourage dental hygiene by inquiring about routine flossing and dental 
cleaning. 

Ask about sieep aualitv . Refer patients who report poor sieep, who are obese, 
and \A/hose bed partner reports snoring for screening for sieep-disordered 
breathing. 

Strongly encourage use of CPAP in patients with sieep-disordered breathing. 

Eliminate médications with daytime sieepiness as a side effect when possible 
(including as-needed medicines and OTC and herbal remedies). 







European HF self-care behavior scale. Jaarsma T. Eur J Heart fail 2003; 5:363-370 
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Slow breathing in Chronic heart failure 

Bernardi L. Lancet 1998; 351:1308-11 

Arterial oxygen saturation(Sa02) & other indices 

During baseline & controlled breathing at 15,6 
and 3 breaths / min (50 CHF vs. 11 Controls) 

15 CHF patients randomly allocated 1 month 
respiratory training (Yoga) to 6 breaths / min 

Respiratory indices were recorded before, at the 
end and 1 month after training. 



Slow breathing in Chronic heart failure 

Bernardi L. Lancet 1998; 351:1308-11 

• Sa02 CHF 91.4+0.4% vs. control 95.4+0.2% ** 

• After training ( n = 9 CHF patients) 

- Breath rate 13.4 + 1.5 to 7.6 + 1.9/min ** 

- Sa02 92.5 + 0.3 to 93.2 + 0.4 * 

- Peak O 2 consumption 1157 + 83 to 1368 + 110 L/min * 

- Exercise time 583 + 29 to 615 + 23 min * 

- Dyspnea score 19.0 + 0.4 to 17.3 + 0.9 Borg scale * 

- Motivation to train 7.6 + 0.3 to 9.1 + 0.2 * 

• No changes of indices in pts without training 

* P < 0.05, “ P < 0.001 



Slow breathing increase baroreflex sensitivity in CHF 

Bernardi L. Circulation 2002; 105:143-145 

• Slow breathing improve 02 saturation & exercise 
tolérance in CHF patients 

• Preserved baroreflex sensitivity protective in CHF 

• 81 stable CHF patients, 58+1 yr, FCI = 6, Il = 33, 
111 = 27, IV =15 VS 21 control 

• Spontaneous breathing (CHF 16.2+0.5,control 
13.5+1.1 /min), RR 15/min vs. 6/min 



BAROREFLEX SENSITIVITY (ms/mmHg) 
AND BREATHING RATE 




SYSTOLIC BLOOD PRESSURE (mmHg) 

130 -1 



CXASTOLIC BLOOD PRESSURE (mmHg) 

70 -| 



SPONTANEOUS 15/min 6/min 
BREATHING BREATHING BREATHING 








































Device-guided pace breathing in CHF 

Resperate Open pilot study. Parati G. Cire Heart Fail 2008:1:178 

24 CHF pts (61% (î , 64±9 yrs; NYHA 
class, 2.81 ±0.01) randomized to 
conventional Rx (n=12) or conventional 
Rx+Resperate (n=12) at home 18 min x 
2/d. for 10 wks 

Baseline & after 10 wks évaluation by 
écho, PFT, CP stress test, QOL. 

Blinded data analysis. 



Device-guided pace breathing in CHF 

Resperate Open pilot study. Parati G. Cire Heart Fail 2008;1:178 


Table 2. Effects of Device Guided Breathing on Symptoms and Functional Assessments 


ATVOo, 

SBP, DBP, PAP, Maximal pVOg, miy ml7 
NYHA EF% mm Hg mm Hg mm Hg Workload, W (kg-mrn} (kg-min) 


Treaîed (n=12) 









Basefine 

2.84 ±0.02 

32 ±6 

121 ±17 

81±12 

49±17 

74±25 

12.2±3.4 

8.8 ±2.6 

Home-based 
paced breathing 

1.78±0.02''t 

39±9''t 

112±15* 

76±11 

38±9*t 

8B±20*t 

14.1 ±3.2* 

10.4±2.0 

Controls (n=12} 









Basefine 

2.72 ±0.03 

33 ±4 

111±11 

77 ±9 

45±13 

75±21 

13.4±4.4 

9.3±5.6 

After 10 
weeks 

2.78±0.02t 

32±5t 

110±10 

77±14 

46±15t 

72±18t 

13.6±3.9 

9.0±6.4 


* F^<0.05 VS Baseline (within group, 2-tailed paired f test). 
tP<0.05 between groups after 10 weeks (ANOVA). 

EF% indicates left ventricular éjection fraction; SBP, systolic blood pressure; DBF, diastolic blood pressure; F 
anaérobie threshold; VEVCOg, ratio between ventilation and COg flow; FEV//o, forced expiratory volume at 1-se( 






